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This paper uses new panel data on the number of new firm registrations in 109 countries during [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] to study the relationship between entrepreneurship and economic growth. The data show strong evidence of a pro-cyclical pattern in entrepreneurship. An examination of heterogeneous relationships between new firm registration and the business cycle finds that higher levels of financial development and better business environments are associated with stronger pro-cyclicality of entrepreneurship both across countries and within This paper is a product of the Finance and Private Sector Development Team, Development Research Group. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at lklapper@worldbank.org. countries over time. The results are robust to various measures of business regulation, such as the cost and time of starting a new firm and closing an insolvent firm. These findings suggest that fostering an efficient regulatory environment for the financial and private sector is important for encouraging a speedier recovery in the formation of new firms during economic expansions and aiding the efficient wind-down of insolvent firms during economic slowdowns.
Introduction
The entrance of new firms into an economy creates jobs, fosters competition and innovation, and contributes to economic growth (Schumpeter, 1912; Ciccone and Papaioannou, 2007; Aghion, et al., 2009; Haltiwanger, 2010) . Policy makers are especially interested in the job creation aspects of new business formation and devise a variety of mechanisms to support new and small businesses. Yet macroeconomic fluctuations cannot be ignored. Indeed, there is significant scope to deepen our understanding of how entrepreneurship reacts to the business cycle so that effective policies can be put in place to stimulate new job growth and mitigate the negative impacts of recessions.
Economic theory does not offer a clear prediction on the relationship between the business cycle and entrepreneurship. Some theories suggest that during recessions limited demand and reduced access to capital will inhibit new firm creation, leading to the pro-cyclical nature of entrepreneurship (Bernanke and Gertler, 1989, Rampini, 2004) . Others point out that higher unemployment and lower wages might lead many to start their own businesses out of necessity, i.e. the "recession push" toward entrepreneurship (see Parker, 2009 and Thurik et al., 2008) . In addition, the costs of production, including wages, rents and the cost of capital, as well as the opportunity costs of potential entrepreneurs are all lower in recessions, which may also suggest a countercyclical relationship (Fairlie, 2011) .
The empirical evidence also appears mixed. For example, Audretsch et al. (1994) and Audretsch (1995) find that unemployment reduces the amount of entrepreneurial activity, suggesting a pro-cyclical relationship, while Fairlie (2011) and Evans and Leighton (1990) find that unemployment leads to higher entry into self-employment, suggesting a countercyclical relationship. Using data from 22 OECD countries for the period from 1972 to 2007, Koellinger and Thurik (2012) offer more nuanced evidence. They find that on the aggregate level of the 3 world economy, entrepreneurship is pro-cyclical and granger-causes aggregate GDP. However, on the level of the national economy, entrepreneurship appears to be countercyclical and is granger caused by unemployment.
The recent 2008-09 global financial crisis presents a new and important opportunity to study the relationship between entrepreneurship and economic growth. Many countries around the world experienced a collapse in available financing, precipitous drops in trade and consumer demand, and a future outlook that was uncertain at best. The magnitude of the recession that followed was unprecedented in many countries and has been compared to the Great Depression of the 1930s. However, the global economy has changed over the last century, in particular, the deepening of local financial markets and the growth of the private sector, especially in middleincome countries. The recent financial crisis can therefore help shed new light on the evolving relationship between entrepreneurship and the business cycle. Yet the degree to which new firm creation was affected by the macroeconomic trends of the past decade has not been fully documented. This paper offers new evidence on the relationship between economic growth and entrepreneurship using new data covering over 100 countries over the last decade.
Specifically, this paper explores the magnitude of changes in new firm registrations over the period 2002-2012, which includes pre-crisis, crisis, and recovery periods related to the global financial crisis as well as myriad other region-and country-level economic fluctuations. We collect the data on the number of newly registered limited liability companies per year directly from business registries in 109 countries. Our main focus is on the extent to which business cycle fluctuations, captured by the GDP growth, are associated with new firm creation. We use country fixed effects to capture time-invariant country characteristics and time dummies to capture global 4 macroeconomic shocks. Our main regressions use contemporaneous or lagged GDP growth to explain new firm registration.
We find strongly pro-cyclical results: country-specific GDP growth leads to higher new firm registrations even controlling for the global macroeconomic shocks captured by time dummies. These results are robust to a number of alternative specifications.
Furthermore, we explore how this relationship differs in countries with varying characteristics. Specifically, we examine how country-level differences in financial development and the business environment influence the strength of the relationship between the business cycle and new firm registrations. We hypothesize that in countries with better developed financial markets new firm registration is more responsive to the business cycle. In such countries entrepreneurs are more accustomed to borrowing from formal financial institutions and are more dependent on the availability of external finance (Chavis, Klapper, and Love, 2010) .
Therefore, tighter credit during recessions should result in fewer new business startups. To the contrary, in countries where new business owners are not reliant on external finance, the credit contraction should not have a significant impact and thus the pro-cyclical relationship will be muted. In addition, in countries with good business environments and low regulatory burdens, such as quick and inexpensive processes to open a new firm, register property, and liquidate or restructure the business, current and potential business owners can quickly respond to changes in demand and start a new business when demand conditions are good, or close a failing one when the demand falters. Again, this will lead to a stronger pro-cyclical relationship between the business cycle and entrepreneurship in countries with better business environments. To test this hypothesis we interact GDP growth with country-specific characteristics using two approaches:
first, we use time invariant country characteristics measured over our whole sample period and 5 second, we use time-varying country characteristics. Our findings support our hypotheses.
Specifically, in countries with greater financial development and better business environments, entrepreneurship exhibits stronger pro-cyclical behavior.
This work contributes to the literature on business cycles and entrepreneurship in three important ways. First, to our knowledge, this is the first paper that explores the heterogeneous relationships between entrepreneurship and growth, conditional on variations in the quality of local institutions across countries. Second, we focus on the relationship between economic growth and entrepreneurship during the period surrounding a global financial crisis. This period is characterized by more pronounced cyclical swings, which allows for stronger identification of the key relationships. Third, we provide a novel data set on formal firm creation across a large sample of economies over an eleven year period. Most previous work has been limited to data in developed countries, or for a smaller subset of countries. It is also distinct from most other work on entrepreneurship in that we use data on new registrations of companies with limited liability as the unit of measurement, rather than self-employment rates, which are more likely to include subsistence and own-account entrepreneurs. The use of actual registration data on limited liability companies makes the analysis more relevant for high-growth entrepreneurship. We are also able to avoid the inconsistencies in sampling methodology and survey response errors that can bias analysis of self-reported self-employment data.
The paper proceeds as follows. Section 2 briefly discussed related literature on the topic of entrepreneurship and business cycle. Section 3 presents the data and methodology, including summary statistics. Section 4 discusses our regression models and empirical results. Section 5 concludes.
6

Related Literature
Our paper is related to Klapper and Love (2011) A study by Fairlie (2011) of U.S. firms suggests that higher unemployment rates tend to increase the probability that individuals start businesses ("necessity entrepreneurs"). This study also finds that entrepreneurship is more likely during recessionary times, even though there is decreased access to financial capital. In other words, the lack of better opportunities outweighs the negative effects of limited demand and access to capital. This reinforces the findings of Evans and Leighton (1990) that unemployment is positively associated with a greater propensity to start a new firm.
Yet other studies, such as Audretsch et al. (1994) and Audretsch (1995) , find that unemployment reduces the amount of entrepreneurial activity, suggesting a pro-cyclical relationship. Grant (1996) and Carrasco (1999) also find a pro-cyclical relationship.
Furthermore, many studies show that the relationship between firm formation and economic growth-as well as its causality-can only be understood by taking into account regional differences ( turn may generate economic growth. However, due to lack of spatial time series data sets, it is hard to establish this causality.
Other work has also explored the long-run linkages between entrepreneurship and outcomes such as unemployment and venture growth (Fritsch and Mueller, 2008; Carree and Thurik, 2008) . Congregado, Golpe, and Parker (2012) . Cultural factors such as religion and gender gap may also affect the relationship between entrepreneurship and unemployment (Audretsch et al. 2007; Startiene and Rememikiene 2008; Rememikiene and Startiene 2009) . Institutional factors such as the level of economic freedom and corruption are likewise found to significantly contribute to differences in entrepreneurship levels (Gohmann, 2012; Hall and Sobel, 2008) . Entrepreneurs are also most likely to live in areas where there is an abundant labor supply, either because they are attracted to the area by the available workers or because these workers provide the pool of potential entrepreneurs (Dumais, Ellison and Glaeser 1997) .
According to Glaeser (2007) , the labor supply is one of the most powerful predictors of entrepreneurship. 
Data and Methodology
Definitions and Data Collection
To facilitate a cross-country analysis of trends in entrepreneurship, we employ a methodology that can be consistently applied across heterogeneous legal regimes and economic systems. We define entrepreneurship as "the activities of an individual or a group aimed at initiating economic enterprise in the formal sector under a legal form of business". For our unit of measurement, we use formal, private companies with limited liability. This choice accounts for data availability and its consistency across economies, as well as its relevance to high-growth entrepreneurship. Companies with limited liability are separate legal entities, and the financial liability of shareholders is limited to the value of their investment in the company. Notably, this is the most prevalent business form in most economies around the world (Doing Business, 2010).
Our definition excludes informal sector firms, based on the difficulties of quantifying the number of firms in the informal sector, rather than on its relevance for developing economies.
The only way to enumerate firms in the informal sector is through economic censuses, which, because of their high costs, are infrequently conducted. Partnerships and sole proprietorships are also not considered in our analysis as these types of entities differ substantially with respect to their definition and regulation worldwide. In many economies, sole proprietorships are not required to register with a centralized agency and are able to operate formally with a tax license from municipal authorities.
Data were collected via electronic surveys. These were sent to official government sources in 139 economies, with 122 responses. The survey solicited data on the number of newly registered limited liability companies per year, as well as information on the registration process.
In the vast majority of economies, data were provided directly by the registrar of companies, the government entity responsible for recording and maintaining information on new and existing 10 firms. In other countries, data were collected from national statistical offices and chambers of commerce. Contracts, and Getting Credit. While other subtopics are included in the DB database, they were added more recently and generally cover only about half of the time period under study. We construct principle component scores for each of the subtopics and an overall DB score. The scores are based on standardized indicators with higher scores corresponding to a better business environment.
Data and Summary Statistics
Entry density varies enormously across economies and regions. This variation likely stems from differences in macroeconomic conditions, the ease of formal business registration, the range of legal enterprise forms, and other regulatory factors that affect the entrepreneurial environment. 
Regression Results
New Firm Registration and Economic Growth
In this section, first we empirically investigate the relationship between the business cycle and new firm registration among our sample of 109 economies. Next, we explore the heterogeneity of this relationship, focusing on the effects of financial development and the business environment.
In our first empirical exercise, we employ a simple model using the log of entry density as our dependent variable and economic growth (as a proxy for the business cycle) as our main independent variable of interest. We also include country and year fixed effects to account for the panel structure of the data as well as global macroeconomic trends:
Log Entry Density it = growth it-1 + X it + δ t + η i + ε it (1) where X it matrix of time-variant county characteristics, δ t is a matrix of year fixed effects and η i is a matrix of country fixed effects. We explore the relationship of new entry density with contemporaneous economic growth, as well as using lagged economic growth. The year 2007, which is the latest pre-crisis year, is the excluded variable in the matrix of year fixed effects. We estimate the model with errors clustered on the country level to capture any serial correlation of errors within a country. The log of entry density, economic growth and other country-level variables are trimmed at the 1 st and 99 th percentiles to diminish the influence of outliers. Log Entry Density it = growth it + growth it* X i + δ t + η i + ε it (2) Table 4 examines whether broad country-level differences in financial development (as proxied by domestic credit as a percentage of GDP) or the business environment influence the relationship between the business cycle and new firm registrations. We hypothesize that in these types of countries, barriers to starting a business, such as access to credit and regulatory hurdles, are lower thus making new firm registration more responsive to the business cycle.
Heterogeneous Effects of the Business Cycle
As suggested by Figure 3 in the previous section, the magnitude and timing of drops (or slow-downs) varied significantly across economies. One important channel through which economic booms or slow-downs likely affected new firm registrations is access to external finance. Previous work by Rajan and Zingales (1999) demonstrated that access to external finance and financial development is particularly important to the growth of firms that are more dependent on external finance. The same is likely to hold for new firms: in countries where financial markets are well-developed, new firm registrations may be particularly responsive to 18 the business cycle. Thus, we test our hypothesis that the business cycle in countries with high levels of financial development is more strongly associated with new firm registrations.
We define financial development as a country-level, time-invariant characteristic by taking the average of domestic credit to GDP over the time period 2002 to 2012 and interacting this value with lagged GDP growth. Because country fixed-effects are included, we do not include the domestic credit to GDP value separately. 4 We find this interaction to be positive and significant at the 1% level, suggesting that countries with highly developed financial systems have stronger relationship between new firm registration and the business cycle.
We next examine whether the quality of the business environment affects the relationship between the business cycle and new firm registration. , show that countries with better regulations grow faster, but do not examine changes in this relationship over time.
Again, we hypothesize that a robust business environment enables entrepreneurs to be nimble, environments. The coefficients are positive for the main score and all five subtopic scores and significant for the main score and three of the five subtopic scores. Intuitively, the coefficient is largest for the Starting a Business score which is most directly related to our independent variable, new firm registrations.
In Table 5 , we again explore heterogeneity in the relationship between the business environment and new firm registration, but this time through the lens of time-variant indicators of financial development and the business environment within countries. Having established that countries with better-developed financial systems and better business environments display a particularly strong relationship between the business environment and new firm registration, we explore whether variation in these measures within countries over time can also explain heterogeneity in the relationship. We hypothesize that variations over time in financial development and the business environment in a given country will indeed impact the relationship between the business environment and new firm registration in much the same way that these factors affect heterogeneity in the relationship across countries. Thus our model is identical to that in table 4, except that financial development and business environment variables, captured by X it, now vary over time, and because of this we can also include them separately in the model.
Log Entry Density it = growth it + growth it* X it + X it + δ t + η i + ε it
Column 1 confirms that the relationship between the business cycle and new firm registration is stronger in years where the percentage of domestic credit to GDP is higher.
Columns 2-7 also mirror the results in table 4, illustrating that improvements in the business environment can strengthen the relationship between the business cycle and new firm registration. The interaction of the main Doing Business score with GDP growth is positive and significant, as are three of the five interactions of the subtopic scores with GDP growth.
Interestingly, while results in table 4 indicate that the ease of getting credit does not affect the relationship between the business environment and new firm registrations across countries, changes in these measures within countries can indeed impact the relationship.
Conclusion
This paper studies the relationship between entrepreneurship and economic growth using panel data on the number of new firm registrations in 109 countries for the period 2002-2012.
We find strong evidence of a pro-cyclical pattern in entrepreneurship. In addition, we show significant heterogeneous relationships between new firm registration and the business cycle. We find that higher levels of financial development and better business environments are associated with a stronger pro-cyclicality of entrepreneurship both across countries and within countries over time. Our results are robust to various measures of business regulation, such as the cost and time of starting a new firm and closing an insolvent firm.
An explanation for our results might be that in countries with deeper credit markets, entrepreneurs are more accustomed to borrowing from formal financial institutions and are more dependent on the availability of external finance to use as start-up capital. Therefore, tighter credit during recessions should result in fewer new business startups. In comparison, in countries where new business owners are not reliant on external finance, but depend more on other sources 21 of start-up capital, such as savings, personal credit cards, and loans from family and friends, the credit contraction should not have a significant impact and thus the pro-cyclical relationship will be muted.
In addition, in countries with good business environments and low regulatory burdens, current and potential business owners should be able to quickly respond to changes in demand and start a new business when demand conditions are good, or close a failing one when the demand falters. Again, this will lead to a stronger pro-cyclical relationship between the business cycle and entrepreneurship in countries with better business environments.
Taken together, our results suggest a crucial role for policy makers and regulators in fostering economic growth. First, an important way for the government to promote financial sector development is to ensure that the banking sector is competitive and efficient, but also stable (World Bank, 2012) . It is also critical that regulations simplify private sector entry, exit, and other government relations to promote private sector growth and competitiveness (Klapper, et al., 2006) . Fostering an efficient regulatory environment for the financial and private sector can promote economic growth by aiding the efficient wind-down of insolvent firms during economic slowdowns and encouraging a speedier recovery in the formation of new firms during economic expansions. 
